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Abstract

The main policy instruments currently used in the EU Member States to achieve the targets set
for electricity produced from renewable energy sources are: 1) the quota obligation system;
2) the feed-in tariff system; and 3) the tendering system. The current study aims to review the
experience gained with the quota obligation system. The report provides an overview of the re-
gions where obligation systems have been implemented and contains a detailed evaluation of
the performance of the obligation systems in the USA, the UK and in Sweden. The obligation
systems in these countries have been evaluated based on the following criteria:

Effectiveness

Market efficiency

Certainty for the renewable energy industry

Cost effectiveness

Stakeholder support for the obligation system, and

Equity.

The evaluation of international experiences with the obligation system gives rise to a mixed pic-
ture. Although an obligation in theory is effective and cost effective, it seems too early to con-
clude that the system delivers these promises in practice. On the one hand this is due to the lim-
ited period of implementation that makes it hard to distinguish between the direct effect of the
system and some teething problems that will be solved in due time. On the other hand, the con-
clusion can be drawn that the obligation is a complex system, which will only function well if
designed carefully. It does seem worthwhile, however, to continue monitoring the experiences
with the obligation system abroad, because this will further reveal whether the system is indeed
effective and cost effective in practice. In the longer term, e.g. beyond 2010, the introduction of
an obligation system in the Netherlands could be considered. Finally, as the design of support
schemes is being improved, it appears that the basic concepts of both the obligation system and
the feed in system have been refined in such a way that the two systems are gradually converg-
ing. An important difference between the two systems however remains, namely that an obliga-
tion system relies more on market forces whereas the feed-in system is based on a greater in-
volvement of the government.
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Summary

The main policy instruments currently used in the EU Member States to achieve the targets set
for electricity produced from renewable energy sources are: 1) the quota obligation system;
2) the feed-in tariff system; and 3) the tendering system. The current study, commissioned by
Dutch Ministry of Economic Affairs, aims to review the experience gained with the quota obli-
gation system, and thus to provide background information to enable the Dutch Government to
better determine its own position in national and European discussions on renewable electricity
support schemes.

The report provides an overview of the regions where obligation systems have been imple-
mented and contains a detailed evaluation of the performance of the obligation systems in the
USA, the UK and in Sweden. The obligation systems in these countries have been evaluated
based on the following criteria:

e [Lffectiveness: Defined in terms of achieving a large amount of RES-E capacity added or
production generated, this indicator relates to the quantitative impact of the obligation
system in promoting new renewable energy.

e Market efficiency: Obligation systems are often argued to result in cost competition and
therefore a minimization of costs in supporting renewable energy. In principle, well de-
fined obligation markets should lead to such competition and therefore an efficient allo-
cation of resources in support of renewable energy. Do obligation/TREC markets func-
tion well in practice, minimizing the cost of supporting renewable energy?

o Certainty for RES-E industry: Growth of RES-E capacity ultimately depends on the de-
cisions of individual investors. This criterion assesses whether or not the system is per-
ceived as stable in the short and long term from the perspective of investors.

e (Cost effectiveness: This measure is defined as the costs per kWh of RES-E, including
the ‘dead weight’ costs such as transaction costs, overcompensation of certain market
actors etc.

e Stakeholder support for the system: The success of the obligation system may depend,
in part, on the level of support the system has from various stakeholders. Widespread
stakeholder support may also indicate a well-functioning policy.

e FEquity: From a government point of view and for long-term sustainability of the system,
a fair distribution of costs and benefits of RES-E implementation over various stake-
holders is important.

This summary presents the overall conclusions for each criterion.

Effectiveness

Definite conclusions on the effectiveness of quota obligation systems in terms of reaching the
set RES E targets cannot yet be drawn. Where targets have not been achieved, it has been pri-
marily due to poor policy design and a lack of certainty for renewable energy producers; permit-
ting barriers have also arisen. In addition, there are some instances of strategic behaviour of ob-
ligated actors leading to unwanted side effects. These teething problems may well be solved
over time when the actors become more familiar with the system and market forces bring about
a more stable equilibrium. In addition, several revisions are being proposed to address the prob-
lem of long-term security and to create a conducive environment for negotiating long term
TREC sales contracts, which will also reduce the incentive for strategic behaviour. Experience
in the US shows that if certificates are delivered under long-term agreements, the effectiveness
of an obligation can be high and compliance levels can be reached. Whether and under what cir-
cumstances such long-term contracts are available will be a key determinant of success for obli-
gation policies.

6 ECN-C--05-025



Market efficiency

In Europe, market efficiency generally is rather poor because of the limited number of partici-
pating actors and/or producers, and because of the limited degree of long term contracting. It is
expected that, over time, as the market size increases and as the systems are revised to facilitate
long term contracting, market efficiency will improve leading to lower long and short-term
TREC prices. In the US, where the obligation system was introduced earlier and negotiating
long-term contracts is more common, market efficiency is generally satisfactory in a number of
states. In other states, however, short term TREC trade dominates, and that trade is sometimes at
high prices that are more driven by penalty levels than by supply and demand. To some extent,
this is a remarkable observation, contrary to what intuitively is perceived by many as efficient.
If TREC:s are delivered under long-term agreements, the TRECs are effectively withdrawn from
the market and the price may not be known publicly. This hampers liquidity and transparency of
the short term TREC market, but to the extent that renewable energy developers are able to de-
liver lower cost renewable generation with the certainty of a long-term contract, such contract-
ing will lower the cost of compliance with the obligation and thereby increase efficiency.

Certainty for the renewable energy industry

A sufficient level of certainty for the renewable energy industry is imperative for a well func-
tioning obligation system. A precondition is to set long term RES E targets: 10 years ahead ap-
pears to be the minimum horizon, which is already a long period from a political point of view.
Uncertainty due to short term TREC price fluctuations is notably a problem in the UK due to the
recycle payment. Revisions of the obligation system as a result of a review can also easily lead
to greater uncertainty among RES E producers. This may limit the government’s flexibility to
adjust the system in the course of time.

Cost effectiveness

Obligation systems can encourage cost reduction and competition, but its design is more com-
plex than a feed-in tariff. An obligation system will generally stimulate the lowest cost and least
risky renewable technologies, thereby allowing a set target to be met in an efficient way. More-
over, the total costs of an obligation system can be capped by the size of the quota and the level
of the penalty. Short-term TREC markets can lead to overcompensation of existing capacity or
low-cost production, but this can be countered in several ways. First, by technology-specific
(investment) subsidies, creating a more level playing field in the TREC market, or by develop-
ing technology or vintage tiers under the obligation system. Furthermore, the cost effectiveness
of an obligation system can be improved by (1) using penalty revenues to stimulate renewables,
instead of flowing to the state; and/or (2) encouraging a high level of compliance by setting a
relatively high penalty. The system employed in various US states, where obliged suppliers of-
fer long-term contracts to producers in competitive tenders, seems to have the benefit of com-
bining effectiveness and cost efficiency. Without the use of some of the mechanisms described
above, and absent careful design, international experience shows that obligation systems will
not lead to cost-effective outcomes.

Stakeholder support for the obligation system

Generally speaking, there is sufficient support for the obligation system from the key renewable
energy stakeholders, both in Europe and in the US. The obligation system is often perceived to
provide more long term security, at least relative to earlier support policies in the countries in
which obligation systems have been introduced, because obligation systems may be less prone
to changing political circumstances, compared to other RES-E support instruments. Most criti-
cism therefore is not so much directed against the system itself, but more against specific design
elements of the system. Those that have initially opposed obligation systems have generally
been the obliged suppliers and industrial customers. In addition, in those countries with well-
functioning feed-in tariff systems, obligation systems are often opposed by renewable energy
industry lobbies, which have grown accustomed to the existing support system and do not want
to risk a new and uncertain policy.

ECN-C--05-025 7



Equity

Equity aspects should be duly taken into account when designing a quota obligation system to
ensure sufficient long-term support from the main stakeholders. Obligation systems seem to be
less suited for small RES-E producers. Other important aspects are the exemptions of particular
groups from the system, and the creation of a level playing field for RES-E technologies.

Final remarks

The evaluation of international experiences with the obligation system gives rise to a mixed pic-
ture. Although an obligation in theory is effective and cost effective, it seems too early to con-
clude that the system delivers these promises in practice. On the one hand this is due to the lim-
ited period of implementation that makes it hard to distinguish between the direct effect of the
system and some teething problems that will be solved in due time. On the other hand, the con-
clusion can be drawn that the obligation is a complex system, which will only function well if
designed carefully. It does seem worthwhile, however, to continue monitoring the experiences
with the obligation system abroad, because this will further reveal whether the system is indeed
effective and cost effective in practice. In the longer term, e.g. beyond 2010, the introduction of
an obligation system in the Netherlands could be considered. Finally, as the design of support
schemes is being improved, it appears that the basic concepts of both the obligation system and
the feed in system have been refined in such a way that the two systems are gradually converg-
ing. An important difference between the two systems however remains, namely that an obliga-
tion system relies more on market forces whereas the feed-in system is based on a greater
involvement of the government.
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1 Background

The Directive on the Promotion of Electricity Produced from Renewable Energy Sources in the
Internal Electricity Market' is the main legislation affecting renewable electricity at the EU
level. This Directive aims at facilitating a significant increase in renewable electricity from 13%
in 1999/2000 to 21% in 2010 for EU-25 as a whole. The Directive also establishes indicative
targets for the penetration of renewable electricity for each Member State.

Three main policy instruments are currently used by the Member States for promoting electric-
ity production from renewable energy sources and achieving the indicative targets: 1) the quota
obligation system, also referred to as renewables portfolio standards (RPS) or renewable energy
targets; 2) the feed-in tariff system; and 3) the tendering system. In addition, a variety of ac-
companying measures are being applied in the Member States for achieving the objectives of
particular renewable energy technologies. In the Directive it is stated that the Commission in-
tends to produce a report in 2005 on the experience gained with the application and coexistence
of these different policy instruments.

The indicative target set for the Netherlands is 9% by the year 2010, up from 3.2% in 2000. The
MEP? feed in premium system - which provides a fixed payment for eligible renewable re-
sources - has been chosen as the most appropriate instrument in the Netherlands to achieve this
target. Although the Dutch Government has no intention to reconsider this decision, there is a
need for more background information on the experience gained with other support mechanisms
for electricity produced from renewable energy sources (RES-E). This would facilitate an
evaluation of the merits and disadvantages of the various RE support mechanisms and would
enable the Dutch Government to better determine its own position in the discussions initiated by
the Commission on community-wide renewable electricity support schemes.

Renewable energy obligation systems have recently been implemented in Australia, the USA,
Europe, and Japan. Many, but not all, of these policies are backed by a Tradable Renewable En-
ergy Certificate (TREC) system. A TREC system may ease the process of compliance verifica-
tion and may also increase compliance flexibility, thereby reducing the cost of the quota obliga-
tion. Though experience with obligation systems is somewhat limited, the present study aims to
review the early experience gained in some of the regions that have developed such policies.

The outline of the report is as follows: Chapter 2 presents a brief description of the obligation
and linked TREC system and explains the main differences between this policy approach and
other renewable energy support mechanisms commonly used in Europe. Chapter 3 gives a brief
overview of the regions worldwide where obligation systems have been implemented, describes
some of the key design elements of an obligation system and explains the criteria used in this
study for measuring the performance of existing obligation systems. Chapters 4, 5 and 6 provide
detailed assessments of the experience with obligation systems in the UK, Sweden and the USA.
Finally, in Chapter 7, the conclusions and recommendations of this report are presented.

Directive 2001/77/EC.
The MEP payment is intended to reflect the environmental quality of electricity production and is paid to pro-
ducers of renewable electricity who feed in on the national grid; it is guaranteed for a maximum of ten years.

2
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2 Overview of renewable energy policy support instruments

2.1 Main policy support instruments

2.1.1 The quota obligation scheme

The use of quota obligation systems to support renewable energy, while relatively new, is be-
coming increasingly common. An obligation system - also referred to as a renewables portfolio
standard (RPS) or renewable energy target - aims to support new renewable energy generation
by increasing demand for renewable electricity. It does this by establishing the amount or pro-
portion of electricity supply that must be produced from eligible renewable energy sources. The
obligation is typically imposed on consumption, often through supply or distribution companies,
but is, in at least one case (Italy), being applied to electricity producers. The implementation of
an obligation system usually involves a penalty for non-compliance to ensure that obligated par-
ties meet their renewable energy purchase obligations. As shown later, the actual design of obli-
gation systems can vary considerably among regions.

To simplify the burden of verifying compliance, and to provide flexibility in achieving compli-
ance, obligation systems often use ‘Tradable Renewable Energy Certificates’ (TREC). The
TREC represents the ‘renewable’ value of electricity produced from renewable sources and al-
lows sale of that benefit to be detached from the sale of the physical electricity. TRECs can be
traded, banked and consumed like any other commodity. TRECs can and often are sold still
bundled with the underlying physical electricity production, but selling TRECs separately from
the underlying electricity can provide useful compliance flexibility. Smaller suppliers, or sup-
pliers in transmission constrained areas, for example, may not be equipped to handle the deliv-
ery of intermittent wind generation, in which case the purchase of TRECs (and not the underly-
ing electricity) may be the least cost compliance option. TREC systems can also simplify the
regulators role in verifying compliance with the obligation system. Figure 2.1 presents a sche-
matic representation of a typical obligation policy that uses TRECs for compliance verification.

Issuing Body

Central
Monitoring
Office

TRECs Issuing
Office

TREC price
RE producers } TRECs

Obliged actors

Wholesale REC price
price

Figure 2.1 Flow chart of the main components of a TREC system

Under an obligation system, an increasing demand for renewably electricity from obligated ac-
tors (usually retail electricity suppliers) drives demand for TRECs. These obligated actors will
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purchase TRECs either directly from the RES-E producers or from the brokers or other interme-
diaries. To verify compliance with the obligation, obligated actors must retire or hand over the
requisite number of TRECs, typically on an annual basis, to the monitoring authority. The
TRECs will therefore attain a monetary value and provide an incentive for producers to produce
them. In this way, the revenues for RES-E producers will be the sum of the price for physical
electricity sold to the power market and the price for TRECs.

It deserves note that TRECs are usually not actual paper certificates, but are instead electronic
records (much like a bank account) handled by means of administrative software, which issues,
tracks, and registers certificates. This software typically includes a central registration database
of accounts on which certificates can be deposited and withdrawn.

2.1.2 The feed-in tariff scheme

Feed-in tariff systems have historically been the driving force behind renewable energy devel-
opment in the EU, as witnessed by the success of the current German and Spanish systems, and
the previous success of the Danish policy (as well as even earlier experience in the state of Cali-
fornia). In the feed-in system all qualifying electricity generated from renewable energy sources
is paid a premium price for delivery to the grid. In this system the government sets the price of
electricity produced from renewable sources, which can depend on many factors. The utilities
are obliged to purchase this electricity at the set price. As generation costs differ across renew-
able energy technologies, the feed-in tariff is usually different by technology and is provided for
a specified period of time. The price may also decline over time, tracking expected renewable
energy cost reductions.

In theory, by setting the price but not (directly) the quantity produced, it is not entirely certain a
priori how much renewable electricity will be promoted. That said, the stability that is provided
by establishing a set price, if that price is high enough, can lead to sustained and sizable growth
in renewable energy generation. Such growth has recently been experienced in both Germany
and Spain. The main criticism of feed-in tariff systems is that - if the price is set too high - the
system may result in excess profits to producers that come at the expense of electricity consum-
ers.

2.1.3 The tendering scheme

A tendering system typically involves a government-administered competitive bidding process
through which renewable energy developers vie for access to power purchase agreements and/or
access to a government-administered fund. There are sometimes separate tenders for different
RE technologies. Within each technology band, contracts (and the corresponding support) are
awarded to the most competitive bids. Electric utilities are often obliged to purchase the elec-
tricity at the price proposed by the winning bids (sometimes supported by a government fund).
Such tendering systems have been used in the UK, Ireland, France, the US, and China, to name
a few countries.

These procedures, which stimulate strong competition between renewable electricity generators
and hence result in cost-efficiency and price reduction, have not yet been greatly successful in
promoting renewable electricity, at least relative to feed-in systems. This may be due to the
intermittency of the tenders, and the resulting uncertainty in the market, or may be due to the
complexity of the procedures involved. Some have also argued that such solicitations can lead
to unrealistically low renewable energy bids, and thereby result in committing funds to projects
that do not materialize.

ECN-C--05-025 11



2.2 Other accompanying measures

In addition to the main policy instruments for stimulating renewable energy discussed above,
the following accompanying measures are sometimes used to achieve the objectives set for spe-
cific renewable energy technologies.

1. Financial subsidies: Renewable energy power plants are often capital intensive with rela-
tively low running costs. Therefore, governments may offer financial subsidies for renew-
able electricity technologies in terms of specific $/kW grants, or grants set as a percentage
on total investment. Investment subsidies are the oldest, and still a very common type of
support. This may be explained by the fact that such systems are often politically feasible
and easy to administer. However, a major disadvantage of this instrument is the lack of in-
centive to operate the plant as efficiently as might be the case if production-based financial
support were offered (Schaeffer et al, 2000; Faber et al, 2001)’. As a result of these con-
cerns, a growing number of countries have begun to apply financial incentives on a produc-
tion basis.

2. Tax incentives: A wide array of tax incentives can be grouped in this category including:
exemption of renewable electricity from energy taxes, tax refunds for renewable electricity,
lower VAT rates for renewable electricity, and exemption of investments in renewable elec-
tricity plants from income or corporate taxes. They all increase the competitiveness of re-
newable electricity, and may be based on investment or on production. Such tax incentives
are widespread, probably because they are usually easy to implement and because the cost
of such efforts is often opaque and buried in government budgets.

3. Green marketing: In these systems a premium on the electricity bill is paid voluntarily by
consumers to promote renewable electricity. This premium is then paid, at least to some de-
gree, to the RE generators to cover the additional generation costs of renewable electricity.
Obviously, this system depends on the consumer’s willingness to pay (WTP) for renewable
electricity which differs from country to country. Such WTP is influenced by factors related
to consumer environmental awareness and specific market conditions (e.g. degree of market
opening) (Faber et al 2001). For the investor, it should be noted that green marketing has
not yet generally produced a large and sustained demand for renewable energy, unless that
demand is heavily subsidised. This may partly be due to consumer scepticism about the
premium being used effectively to promote renewables.

In addition to these policy measures, the introduction of RES-E technologies also depends on
the conditions under which RES-E producers get access to the grid, as well as various permit
procedures. For example, wind power may be penalized for being intermittent and for being lo-
cated far from load centres. Complicated permitting procedures will increase transaction costs
and discourage investments. Hence, fair and transparent regulations concerning aspects such as
grid access and building permits is also important for promoting RES-E technologies.

2.3 Cost effectiveness of obligation system compared to feed-in tariff

There is a large body of literature discussing the pros and cons of obligation systems and feed-in
tariffs, (see for instance: Sawin, 2004; Menanteau et al, 2003; Lauber, 2004; Jansen and Uyter-
linde, 2004). The current report does not aim to join this debate in comparing these schemes, but
rather adds a new element to the discussion by reviewing early experience with obligation sys-
tems. However, to provide a basis for conclusions on cost effectiveness of obligation systems at

> A scheme of gradually decreasing investment subsidies might be given to potential investors in order to discour-

age delays in investments due to expected price decreases of the technology. Subsidy programmes may also lead
to further delays in investments, as they usually require the applicant to wait for the approval of the subsidy be-
fore beginning to install the plant. Finally, and apart from the problem of ‘windfall gains’, an investment subsidy
does not prevent the subsidised generator from stopping production in the near future.
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a later stage, this section will summarise some theoretical considerations regarding the cost ef-
fectiveness of the two support schemes.

€ct/kWh
Electricity J
commodity | | | | | | |
price level / TWh

Target

Figure 2.2 Example of a RES-E supply curve
Note: the striped area indicates the additional production costs reflecting the investment deficit that any support
scheme intends to compensate.

Under perfect information, the least cost way to achieve a given RES-E target is to provide fi-
nancial support to the cheapest technologies, up to the production level required for achieving
the target. Support would ideally be slightly above the production costs to offer producers a rea-
sonable return on investment.

In Figure 2.2, this is indicated by the support levels just above the striped area. Both the obliga-
tion system and feed-in tariffs try to approximate this situation, but they do so in opposite ways.

A feed-in system is a price driven instrument and often aims to set the support level close to the
level of production costs. By creating stability in the market, a feed-in tariff system may reduce
financing barriers and costs. However, in practice, there is a lack of information on both the
level of the production costs, and on the required mix of technologies. Therefore, feed-in tariff
systems will only be able to approximate the ideal situation, and will either pay too much and
overshoot the target (illustrated in Figure 2.3), or not achieve the target at all. Moreover, the in-
formation on production costs, which is crucial for setting the feed-in tariffs, comes to a large
extent from the generators, who have little incentive to accurately report those costs. Conse-
quently it may be difficult to set the support level appropriately, which may lead to windfall
profits for some producers.

ECN-C--05-025 13



€ct/kWh

[

Electricity _I_|-|—|—|—|—|—|—|'l
commodity
price level / TWh

Target

Figure 2.3 Example of the supply curve in a feed-in premium system
Note: grey area represents total support expenditures.

On the other hand, an obligation system is a quantity driven instrument. Provided that penalties
are enforced well and the quota does not exceed readily available supply in the long term, an
obligation is likely to ensure that targets are met'; however, the cost of the system cannot be
known in advance with certainty. An obligation system can be cost effective because its design
warrants that the least expensive technologies are used for meeting the RES-E target. Further-
more, competition is supposed to provide a strong incentive to RES-E producers to reduce costs,
thereby improving cost effectiveness in the long run. However, one uncertain factor here is the
level of the equilibrium price, given by the price of the marginal option. A system with a high
TREC price (due to an ambitious quota, a high penalty, or other conditions) may provide excess
profits for existing and new capacity’. This is illustrated in Figure 2.4, where the grey area
represents the total expenditures while the striped area represents the additional production
costs. Clearly there may be a group of low cost existing (or new) producers that is overcompen-
sated. A second concern relates uncertainty in the underlying political commitment behind the
obligation, which can lead to short term trade in TRECs and little long-term contracting. Such
an uncertain environment can lead to higher financing costs, reducing the presumed benefits of
the system from a cost-effectiveness standpoint.

Finally, it should be pointed out that in a generic obligation system, the short-term emphasis on
low cost compliance can neglect the investment required to take more expensive technologies
down the learning curve.

If the obligation exceeds a reasonably achievable level, the existence of other barriers will prevent the market
players to meet their obligation level.

Note that this is not specific to a TREC market; in all liberalised markets price setting is based on marginal costs
instead of average costs, and low-cost producers will be able to gain good profits.
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Figure 2.4 Example of the supply curve in an obligation system
Note: grey area represents total support expenditures.

We conclude that both types of support schemes have their strengths and weaknesses, which
depend to some extent on design and implementation. Ultimately, the choice between these sys-
tems is a political one, and each system can be made to function well or can be designed inef-
fectively. Each system can also be designed to help overcome its perceived weaknesses. For in-
stance, feed-in tariffs can decline over time and thus introduce an incentive for cost reduction.
In the same way, the design of obligation systems can be further refined to include technology
tiers in order to create submarkets with more homogenous supply curves and therefore reduce
excess profits (Verbruggen, 2004).°

6 However, some markets may be too small to provide for sufficient liquidity if technology or vintage tiers were

implemented. Other solutions are to strictly limit eligibility to new capacity, although this may lead to ‘repower-
ing’ strategies, or to give investment support to the more expensive technologies, thus reducing additional costs
of these producers (flattening the supply curve).
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3 Current applications of obligation schemes

3.1 Overview of applications

Though there was some previous experience with obligation systems, the concept emerged in a
significant way the late 1990s in the US (where obligation systems are called a Renewables
Portfolio Standards, or RPS), Australia (called the Mandatory Renewable Energy target), Japan,
and several European countries. This chapter presents a brief overview of the current applica-
tions worldwide and summarises some of the key design elements of the obligation systems im-
plemented in selected countries. Finally, a set of criteria is presented and discussed that is used
in Chapters 4-6 to evaluate the performance of the obligation systems implemented in the US,
Sweden and the UK.

United States

The first applications of quota obligation systems appear to have occurred in the United States,
at the state (rather than federal) level. Though the federal government plays an important role,
states have historically been the innovators in supporting the commercial application of renew-
able energy technologies in the US. Renewables portfolio standards (RPS), and related man-
dates, have recently become the most popular form of that encouragement.

Texas has perhaps the most well-known RPS in the United States (Langniss and Wiser 2003),
but as of March 2005 18 states and Washington, DC had developed renewable energy portfolio
standards or mandates. These policies cover approximately 40% of total US customer load.”
Figure 3.1 identifies the states in which RPS policies have been established, as well as their ter-
minal renewable energy purchase requirements.

ME: 30% by 2000

MN: 825 MW wind by 2007 +
10% by 2015 (applied to
state’s largest utility)

HI: 20% by 20% :

Figure 3.1 EXxisting state RPS policies in the US

7 In addition, 14 states had developed renewable energy funds, often funded through a small surcharge on retail

electricity rates, totaling over $ 300 million in support of renewable energy.
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A number of these policies were developed as a component of electricity reform legislation in
the late 1990s. In more recent years, however, RPS policies have increasingly been developed
on a stand-alone fashion. Increasingly, the motivations for establishing RPS policies have gone
beyond environmental issues, to include local economic development and mitigation of fossil-
fuel price risk.

Figure 3.2 identifies when state RPS policies have been established (or substantially revised) in
the US, and illustrates the fact that these policies are a relatively new occurrence in the US but
that their popularity continues to grow.
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Figure 3.2 The date of adoption of, or major revision to, state RPS policies
Source: Lawrence Berkeley National Laboratory

It is frequently said that states serve as ‘laboratories’ for policy experimentation, and this is cer-
tainly the case with RPS programs. As detailed in Wiser et al. (2004), the design of state RPS
programs varies considerably across states, including: the percentage standards and their dura-
tion, resource and geographic eligibility rules, how existing renewable generating stations are
treated, the structure of the RPS and whether multiple purchase ‘tiers’ are required, on whom
the RPS applies, whether TRECs are used to verify compliance, enforcement and flexibility
mechanisms, cost caps, and whether the RPS includes renewable energy contracting standards.
Table 3.2 illustrates some of these differences for the RPS policies in the states of California,
Texas, Nevada, and Massachusetts.

Europe

Consideration of obligation systems began in Europe in the late 1990s. The obligation/TREC
concept was supported in 1999 by DG Competition and former Energy Commissioner Papoutsis
(European Commission, 1999), because of its compatibility with market liberalisation. In addi-
tion, wind power producers particularly in the UK had high expectations of an instrument that
might reduce their dependency on direct government funding, and that might be profitable if
TREC prices were high. (Lauber, 2004). Note, however, that in areas where successful feed-in
tariff systems were operating (e.g., Germany, Denmark), wind power producers have been
openly hostile towards obligation systems. The Danish government, for example, initially
planned to introduce an obligation/TREC system to replace its increasingly costly feed-in tariff
system, but later withdrew those plans in part because of industry opposition.
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The first government to implement an obligation/TREC system in Europe was the UK, followed
by regions in Belgium (Flanders and Wallonia) and Italy, where it also replaced a feed-in tariff
system. More recently, Sweden and Poland have followed, as illustrated in Figure 3.3.

o
2

Soa

Figure 3.3 Overview of renewables support schemes in the EU-25°
Note: dark - quota obligation; light - feed-in tariffs.

In the process of preparing the Renewables Directive 2001/77/EC, there appeared to be widely
diverging opinions on which type of support scheme was to be preferred for Europe: obligations
or feed-in tariffs. Therefore, the decision was postponed until October 2005, when the Commis-
sion is to present a report on experiences with the different mechanisms. However, subsequent
communications from the Commission have indicated that a harmonisation proposal at this
stage is unlikely.

Australia

Australia was one of the first countries to introduce an obligation system. In April 2001 the
Mandatory Renewable Energy Target (MRET) was introduced as an instrument to increase the
contribution of renewable sources to Australia’s electricity demand. The MRET is aimed at re-
ducing both greenhouse gas emissions and developing the renewable energy industry. The
MRET requires 9,500 GWh per year of additional renewable electricity in the period 2010-
2020, compared to 1997 levels. For the years until 2010, interim targets have been set. The
MRET is backed by a system of TRECs.

In 2003, the MRET was reviewed by an independent panel that concluded that MRET was
meeting its objectives. The interim targets for the first two years (2001, 2002) had been ex-
ceeded and the industry was well on the way to meeting the targets for the third and fourth
years. In a response to the review, the Australian Government reconfirmed its commitment to

8 The graph reflects the announcement made in April 2005 that Ireland intends to change the support mechanism
from a tendering system to feed-in tariffs (ENDS, April 11, 2005).
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the MRET scheme at the current level of 9,500 GWh by 2010. It did not increase the target be-
yond 2010, as recommended by the review panel. As a result, some in the renewable energy in-
dustry have questioned whether the existing system can support a growing and thriving renew-
able energy sector. Other changes were also announced as a result of the review to enhance
market transparency, increase opportunities for bio energy and solar technologies, improve
business certainty, and encourage innovation through recognising emerging renewable electric-
ity generation technologies.

Japan

In 1999, the Japanese Parliament started to discuss the most appropriate instrument for promot-
ing renewable energy. Initially, a draft legislation based on the introduction of a feed in tariff
system was proposed, but after the Ministry of Economy, Trade and Industry withdrew its sup-
port for the feed in system, new legislation based on the RPS approach was approved.

The Japanese Renewable Portfolio Standard came into force on 1 April 2003. The RPS places
an obligation with the electricity suppliers to supply 1.4% of total electricity consumption from
renewable sources by 2010. The intermediate target set for 2003 amounted to 3.3 TWh, which
was exceeded by .7 TWh. Most important renewable sources are bio energy, small hydro and
wind.

The first, although limited, experience with the Japanese RPS indicates that the way the system
has been designed has a number of weak points resulting in poor system performance. The main
problems are:

1. The target is too low to attract substantial investments in new renewable energy technolo-
gies.

2. The liquidity of the market is a problem because electricity is supplied by a limited number
of companies who have monopoly power within their own supply area and thus dominate
the certificate market..

3. The banking and borrowing provisions in the system are too broad causing instabilities in
the green certificate price.

In summary, the current design of the Japanese RPS system does not yet provide the necessary
incentives for creating new renewable energy capacity. The certificate market is not transparent,
creating uncertainties among potential investors. Strategic behaviour of electricity suppliers fur-
ther adds to the instability of the certificate price, hampering investments in new renewable
technologies.

3.2 Key elements of existing obligation systems

As a first step in the review of obligation systems currently implemented in the USA and
Europe, this section presents an overview of the key design elements of these systems. Table 3.1
presents, in a summarised way, the information obtained for the systems implemented in the
states of California, Texas, Nevada, and Massachusetts.’ Table 3.2 gives similar information for
the systems implemented in Sweden, the UK, Belgium (Wallonia and Flanders regions) and It-

aly.

® A complete summary of the design of all 18 state RPS policies is not provided here. The four states selected are

among the most significant of the US RPS policies.
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The following information on the design of the TREC system has been collected:

20

Start date: the date on which the renewable energy purchase obligation begins.

Obligated actor: the body where the renewable energy purchase obligation is placed. This is
usually retail electricity suppliers, but in some cases the obligation may be imposed on the
producers or consumers.

Quantitative obligation: the obligation can be expressed as a certain proportion of total elec-
tricity consumption, as an absolute amount in kWh, or as an absolute amount in MW.
Issuing body: if applicable, the independent body responsible for setting up the TREC sys-
tem and for issuing, registering and redeeming TRECs. This entity usually is a public body
or authority.

Eligible resource: the renewable energy technologies and resource eligible under the obliga-
tion.

Banking: if allowed TRECs do not have to be consumed in the current compliance period
but can be kept in an account and used for compliance with obligations in future years.
Borrowing: if allowed the current obligation can (partly) be met by future generation of re-
newable electric